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(54) (57) yCTPOfiCTBO iUW PEMOHTA 
OBCAJlHOfl KOHOHHfcl. BOTOiawnee no- 
nufl cepaeiHHK, Ha nnaieft kohto xoroporo 



saKpenneHa nopmipyicwaji rwioBKa c pacnw^, 
PHkhthm KoaycoM, npofruiMyio rpy6y c 
BopxHBM ynopoM h ycraHoBhoHHUfl Han kbm 
fliopb. cocrosumift wa BepxHero h tmxHero 
ko3k>xob, nojioci* Me*ay kotopmmh coo6wena 
c no/iDC two cepflommKfl, o r n h h a w 
neoc fl r©M f hto, c uenb» ynpomemifl 

KOHCTpyKUHH H nOBMfflOHHfl JHjxJXJKTHBHOCTH 

ero pa6oru 3a cner Hcwixwetmfl noBpeacAe- 

UBS ofcaffHOtt ; XOJIOHHU JIBOpOM^nbcnGflBBtt. 
yCTBHOBJieH C BO3M03KH0CTB1O .OCGBOrO Bepe- 

McmeHHfl BflcuiB cepttOHHBKa H noflnpyaareeH 
c o6etacTopoH, np« stom Bepximft h HraoiHfl 
Kvmyx* H K op« # cBaebKeHM cooiwncTBeHHo He- 
noflBiacHHM h n vezxxmx* ynopaxm ,06? aayjonH- 
mb co creoxaMH *o*yxa h cepnenHHKa aa**- 
oiyrtie xaMepfci, coenBHOHHUO c nonocrwo 
cepne^HHWi. a Mwwy ynopaMH paaMemeHW 
caMoynnorBflwmHecfl MaroKen*, soropue b v 
Hepa6oH8M noncwceHHH^ pacnwioxoHM BHyr- 
pH KoncyxoB. 
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H3o6perewwe othxhk^ k hc^Meraaono- 
GbiBaxxaeft npoMbcu/ieHHocrw m mowot 6un> 

'."V ICI30JQ>3OBftM0 npM yCTBHOBKe MerOJUTM MOC KHX 

■\. : ,^M^nnBCjupeU b Mecrax HapyuiemiA repMeTMMMD- 
^^lcrKjo6caAHUX xohohh H€*}>rin ^oc.boarkmx m 



naor co6:H rtinpaan^MecKyK) xaMCpy 7, 
coo6uiOHHyx> c nonocrbio 8 cepneMHiiKa 1 
nocpeflcr»oM panHonbHux xaua/ioB 9. 

TIoaBHMHue cexropbi 5 b pa6oMeM nono- ::fr v 
xcemtH onpenennjor Hapy*HbiA nviaMerp nop- 
Ha.fxoropbiA- paBeM BHyTpeHHGMy nwaMeTpy 



^rO30BMX CXBajKHH, o6pd30BaBUIHXCfl B p€3>70>- „ 

ftwTBKWe ftCTBM fl^, KOp p03HM *^JL3H0C a ; Jiep^O pO- $'$0 n po4>K/IbH 0 flTx p y6bi ; 1 0, pOCnOJlOMeiUloA H3A $ 

" ■r^fflsfP . fact*- ->>■•■ • ' ' ••■ •7**S|[^if->' '-•"<*- ' ' >* " £. *,-'?•** ..re**" •.*.«* . 41 :.»' ' »v a # 

| ^fe^ir^'L'^ Marpctho \c to o Ac r bo ' .ai&i dgm oh ra o t> 



1 l^Buuie ^proporo ycTaHOBJien nonnp)OKH • 
|^|H3AecTH0 >CTpo<fcTBX> : W peMOHra o6~ *0 Hemibift c otSeHx ctopok nicopb, coctoamwA " 



caaHoJl xonoHHu, conepwcaxaee.npcxJiHnbHbifl >; H3 -flB>x KwnyxoB: Bepxnero. 12 h muKuero 
nepeipH^^ paaMeuieHW caMoynnor-^ 

1 K^mVoKag^^^'^ Hfllouwecfl ?m awne ru » 1'4 : h ; 1 5,} c HenonBHw-JS 



flopHHpyionijio^ 
f cocrojnayio U3 xoH^a^nnaWex* 



^'^^Hxop^ h 17, o6pa-Jj|p 

^^^^Haw6oneel6lm«3icHM no TCJXHHMccTKoil cyiu-^c^ 5 ^3yicinw6 c cooTBeTcrByicuiHM xoxcyxoM h ^SfiSraf 



K^dcth.;^ peoyjtbTaTyf k H3o6-H^^cepfleHHMK0M mflpaBJiMMecxne xaMepu 18 



■ ||:pereHHjo flKwercfl ycTpoAcrBozyiH peMDH— J 

Ta o&aaHoft xonoHHbi, BxrooMajcmee nosbiA , < 
,v cepflCHHHx, . .Ha HHTKHeM ,kohug xoroporo ; * 
t ■ ■ 3flKperureHa aopmipyioiuaH ronoBKac pbcumpsi- 20 
ti^.. xxuhm xoHycoM,. irpw})HJibHyx> rpy6y c Bepx- \ -., 
hhm >nbpoM h ycraHowieHHwfl H84 hmm «xopt r ■;; 
coctwmhA H3 BepxHero n mxcuero xo^<yx oB v 
: ?v^.noji©cn> Me)*cny xotodumm coo&neHa c no- 
' ^ jxoctbio cepaeHHMxa [2] . y 25 
HenocrarxoM yxa3aKHboc ycrpoflcrB ab- 



m'19; nocnenmie, a ^iaxxco nonocrb 20 
Moxny caMoynnorHfliouHMHcs? MamneTaMM 14 
« 1 5 / . coo6weHU c ; '"; n on oc tlio 8 noc pea- 
ctbom pamianbirbrx KananoB 21-23. " ' ; v -^" v -$ ; 
HkjkkwA xoHeu cepaesHMxa oKauMMBaercfl 



6amMaKOM^24^c v o6paTHbiM xnanauoM 25.^^^^ 



jwercsi n cno)«HOCTb xowcrpyxnHH- h { bo3Momc- ^ 
DBoexcnemDi DeMOHiupye 

^12 



'^•) YcrpoflcTBo cnycKaerca b cxBa^KHHy na 
KonoKiie HaccxjHo-xoMiipeccopHHx Tpy6 26. 
Ha cepaenHHxe 1 Han n non HKopeM pacno- 
jio^xeHbi npyxuKbi 27 "to 28. 
^ycipoflcTBO pa6oraor cjienyxxuHM o6pa- ,; v ^. 




P : D^co^aHHpM BHfleTero onycxaior b CKBa-^^ 
b soHy peMOHra o6caiiHoft xonoHHJW ; ^J/M 




30 *H«y 

29 ua HacocHo-xownpeccopHbix Tpy6ax 26, 
b xoropofl cobnawr aaBneHHe nyroM 3a- 
Ka«:KH r 3KUflxocTH, xoTopafl, nonaaafl nepe3 
pafluanbHue xaHanbi 21 - 23 h 9 . ;i 
TcmI +Hr. 1) b xaMepw ,7, 18 b 19 H b.V^ 



^H0C^;^OB^>KfleHK$l : ; peMOHTHp^MDfl^i^ 

^(^0m^niopeM h Mec Tax' 3anenneHW^c hIb ft? *' 
iuiamex nxopjj. 
1 l!enb Hyperemia -ynpouieHHe KOHCTpy k— 
mm h noBbmieHHe atftexriiBHocrH ero pa6or- 
^rw 3a cser HCKJiwHeHHH noBpeacnemiH o6can- 
^HofiVxono'HHbi uxopeM. ^S^M^^l^^V^V^vr , 
^ llenb noCTiiraercfl tcm,;Hto flxopb , >ctb- 35 

W^eHTcroooHTnp- aroM eopxHHfl m ^Hft : ^peMSHHO ^^^^^ ^ 

13,vynJioTHHrenbHbDC MaroxeT 14 h lb h rfsxgjgf 



: ^Fo6em cropoH f np« aroM BcpxmiA h 
T(?$4!^mo*^ coorBercTBeHHO 
^P^ BenoABH>KH^ >^opai^, ; o6pa-;y 

:jS^.3yBUIHMH CO' 

^^xa^oaMKHyTbie xaMepw. coeflMHeHHbie c no- 
jiocTbX) cepaeMHHxa, a \:e*ny ynopaMH 
pa3Meme«bi caMoynJioTH«Kx«Hecfl " MBHxe- 
rbi t xoropue b Hepaoo^eM noJio^eHHH pacno- 45 
^oxceHbi BHyrpw xo^yxoB. 
feHa <Jmrv 1 H3o6pameHo ycTpoflCTBo. 06- 
titrafl BHfl; Ha iJ)Hr. 2 - to* we, B HasaJib- 



40 



^ynpyroA AHa^parMbi 4.;Ko3xyxH 12 h 13, 




27 h 28rflBMraK)rc$i b npornBonono)KHbi0 ^j^^ 
cxopoKLi no nonHoro cxaryw nocnextmcc h Y^^$ 
ocBo6o)xnaK)T yn/ionrare/ibHbie MaH^erw 
14 h 15, xoTopbie pacnpsiMnsiwcb, ymipeK>r- 
cfl b o6canHyio xonomiy 29. o6pa3yvi c ee 
crenKoft rHnpaBJiHsecxyio xawepy 30. non 
naBneHMeM^xcMnKDcru ynpyren n«a4>parMa 4 
ne^opMHpyeicfl h k nepcMemaer nonsHxtHwe 
whhW * A— A h a' ! <^ht . 1; na *Hr.4 ceoe- " cexropbi ^ no ynopa • orpaKHMHBaxxuHx »wcry^ 

"' ? - 'v"^*? npo^wnBHasK rpy6a '10 non neflcTBHeM - ^ 
ycHJiH5i, co3naBoeMoro xo?KyxoM 13, sepe3^b|& 
npyjKHHy- 28^- Ha^ nonBH)KHHA ynop ll;Bf- ; '^^ 
5 '^nepBOimHajttHbifl MOMeHT nepeMeiuaoTC^Pima 
«ae3)KGeT hb pacuiHpflKiiiHfl xoHyc 2 h fte- - 
4K>pMi!pyGTCfl (cm. hb 4>wr. 2). IlpoucxoaHT 
xax 6hi 3aKJiHHHBamie npc*tmnb:ioA ipy6bi 



miA 5 MOMeHT ,flopHOBaHH5i; «a $nr. 3 ce- 



XB 1 (cM-«|>Hr- 1), HD XOTOpOM xeCTKO 3BK- 
H;C nOABK3KHbIM pacmHJ^KXIIHMo^KOHy- 

coM|2?4)opMHpyKiiiH nopH. B]xopnyc<£3 :*/ 
xorrporo 3axnK5Menbi ynpyrafl'nHa^parMa 4, 
noxiBMJKHbie cexropbi 5 h non»H>KHbie xonir- 
ua 6. ripocTpaiiCTBo, orpaHuneHHoe xofffiy- 
com 3 h ynpyroA nHa<t»parMoA 4, npencra& 



RFST AVAILABLE COPY 



3 icon; 

10 d oCcaaH^ft leo.iDHHe l!0. flviec oa csor 
noBum* ma naaneHnx b Kasiepe 30 coaaaer- 
ca ycvcnHG arm npoTBCKHBaHua nopHHpyxauGA 
ro/ioBKii c KOHycoM 2 > no;Bceft annne npo- 
cfiiunbHofl Tpy6bijl0, npn kdtodom BMecre 5 

I'C CepaeMHKKOKUL HBMWHBlor •nOflHHMBrbCSI ^. 

t aerejm 2 7 , 1231 6 Jh 1 14 1 OaH o Bp e Me h mo', '* 

H8 CWWcafl flBBneHHPVB^Tp^ax. C riDMOlUMO 



£ TaneBofi chctcmij . ( ne ' H3o6pa>KeHa) hbcoc- 

wo- KOKmpex:copKbiM . rpy6aM 26c 03aawx >v 
^ flonoJiHHrenbKbifl 'MaTnr. 5 Flpw stom, nepeMe- 



10 



^mascb BBGpocJ^KDH>^^npexiBapHTe/ibHO 



pacumpfler npo^MJiBH>ToJrpy6y 10. Bcneflj|5>£- 
oa KOHjcoM^2^^rpy6^BxoAHr 4>opMupyioiiraft , 

flOpH C HapyjKHbSMlwiBMeTpOM, HecGxDflKMMM 1 5 

ilUlH nOJIHDfi nettopMBKHH npo4>Hni>Hofl Tpytfu , 
10 BHyrpH peMOHmpyeMofl TpytSu h o6ecne- 
aetmst nnoTHoro kohtbktb Meacay hmm. BJ;: . 



71 4 

npouecce npoxoauieHiifl Kcmyca m aopH\ *+d- 

pea rpytSy noc/ienKHH yaepoKHBaerca ot cmb- | 

tUGHM« ynopoM 11. I 

Ho nocrHMGHHM pacuiMpsiiowviM koh>com 2>uv • 
ynopa 11 nocnenmift k Aerarw 28, 13,; 17^^*; ■ % 
h 15 tqiokb 6ynyr nepeMcmarbCB BBopx.^^SgK.-; -f^l 
no Bbocoae <t>opMHpyiomero nopna Ha Bwnpai^^^^i^^^ 
neHHofl Tpy6u 10 naaneHHe c6pacuBaioT.^^p^^ 
npw 3tom noa fleftcrBHGM chji ynpyrolk ne^;^0^:'- > ; H{ ? 
4>opMauMK npyjKttH 27 tc 28 xoxcyxu 12 
h 13 ABHraiorcsi KaBcrpeny npyr apyry X^^ttiZ .f/Vi; 
3awiiOHajor b ce6o r yiutoTHHTem,m4e MaH*e2P^ v 



tu 14 h 15. Tlocne aroro ycTpoftCTBO f 

BJieKaiOT H3 CKB80KHHM. .'^ffM 

ripejyi&raeMoe ycrpoftcTBo vfMoer npbcTyw^^y-H^;- 
KOHCTpyiawio, a npHMenemie ero no3BonHT^^^;^| 
H36exan, noBpe^emw ofcanHoA kojiohhm^^^\- : "-: r i-^ 

AKOpeM. _ ; ■ 







mm 



/ < VV\. '-'J 




BHHHHH 3aKB3 7084^JpM^^i 
THpa>K 603 > noflnacHoe| 




<t>HnHan Finn TlflTeHr*, 
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(54) (57) A DEVICE FOR CASING 
REPAIR, including a hollow mandrel, at 
the lower end of which 



is attached a coring head with 
expanding cone, a shaped tubular with 
an upper stop and an anchor mounted 
above them, that consists of upper and 
lower covers, the cavity between which 
communicates with the cavity of the 
mandrel, distinguished by the fact that, 
with the aim of simplifying the design 
and improving the efficiency of its 
operation by eliminating damage to the 
casing by the anchor, the latter is 
mounted so that axial displacement is 
possible along the mandrel and it is 
spring-controlled on both sides, where 
the upper and lower anchor covers are 
provided respectively with fixed and 
movable stops, forming closed 
chambers with the walls of the cover 
and the mandrel that are connected 
with the cavity of the mandrel, and 
between the stops are disposed self- 
sealing packing rings, which in the 
nonoperating position are located 
inside the covers. 
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The invention relates to the oil and gas production industry, and may be used for 
placing metal patches at positions where the leaktightness of casings has been impaired in oil, 
water, and gas wells due to corrosion, wear, perforation, failure of threaded joints, and so 
forth. 

A device is known for casing repair that contains a shaped sealing assembly, a coring 
head consisting of a cone, slips, and rod, an anchor, and a hydraulic chamber [1], 

The device closest to the invention in technical essence and attainable result is a 
device for casing repair that includes a hollow mandrel, at the lower end of which is attached 
a coring head with an expanding cone, a shaped tubular with an upper stop and an anchor 
mounted above them that consists of upper and lower covers, the cavity between which 
communicates with the cavity of the mandrel [2 J . 

A disadvantage of the aforementioned devices is their complicated design and the 
possibility of damage to the casing under repair by the anchor at the places where the anchor 
slips engage it. 

The aim of the invention is to simplify the design and to improve the efficiency of its 
operation by eliminating damage to the casing by the anchor. 

The aim is achieved by the fact that the anchor is mounted so that axial displacement 
along the mandrel is possible and it is spring-controlled on both sides, where the upper and 
lower anchor covers are provided respectively with fixed and movable stops, forming closed 
chambers with the walls of the cover and the mandrel that are connected with the cavity of 
the mandrel, and between the stops are disposed self-sealing packing rings, which in the 
nonoperating position are located inside the covers. 

Fig. 1 shows a general view of the device; Fig. 2 shows the same, at the initial 
moment of coring; Fig. 3 shows the A— A section in Fig. 1 ; Fig. 4 shows the B— B section in 
Fig. 1. 

The device consists of hollow mandrel 1 (see Fig. 1) on which is rigidly attached, 
with a movable expanding cone 2, a forming mandrel, the housing 3 of which includes elastic 
diaphragm 4, movable sectors 5, and movable rings 6. The space bounded by housing 3 and 
elastic diaphragm 4 is 
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the hydraulic chamber 7, communicating with cavity 8 of mandrel 1 by means of radial 
channels 9. 

Movable sectors 5 in the operating position determine the outer diameter of the 
mandrel, which is equal to the inner diameter of shaped tubular 10, located above cone 2 and 
engaging stop 1 1 , above which is mounted the anchor, which is spring-controlled on both 
sides and consists of two covers: an upper cover 12 and a lower cover 13, inside which are 
disposed self-sealing packing rings 14 and 15 with fixed and movable stops 1 6 and 17, 
forming hydraulic chambers 18 and 19 with the corresponding cover and the mandrel. The 
latter, and also cavity 20 between self-sealing packing rings 14 and 15, communicate with 
cavity 8 by means of radial channels 21-23. The lower end of the mandrel is terminated by 
shoe 24 with check valve 25. 

The device is lowered into the well in string 26. Springs 27 and 28 are disposed in 
mandrel 1 above and below the anchor. 

The device operates as follows. 

In assembled form, it is lowered into the well to the repair zone of casing 29 in 
tubings 26, in which pressure is created by pumping liquid that, by entering chambers 7, 18, 
19 and cavity 20 between packing rings 14 and 15, through channels 21-23 and 9 (see Fig. 1), 
exert pressure simultaneously on the walls of covers 12 and 13, packing rings 14 and 1 5, and 
elastic diaphragm 4. Covers 12 and 13, overcoming the resistance force of springs 27 and 28, 
move in opposite directions until the latter are completely compressed, and release sealing 
rings 14 and 15 which, being straightened out, push against casing 29, forming with it the 
wall of hydraulic chamber 30. Underpressure of the liquid, elastic diaphragm 4 is deformed 
and displaces movable sectors 5 to the stop of the restraining lugs a of housing 3 of the 
forming mandrel, and thus they go to the operating position. 

The shaped tubular 10, under the action of the force created by cover 13, through 
spring 28 on movable stop 1 1, at the initial instant of time moves downward and travels to 
expanding cone 2 and is deformed (see Fig. 2). Shaped tubular 1 0 is essentially wedged 
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in casing 29. Then as a result of the increase in pressure in chamber 30, the force is created to 
pull the coring head with cone 2 along the entire length of shaped tubular 10, whereupon 
together with mandrel 1, the parts 27, 12, 16, and 14 begin to be lifted. Simultaneously, 
without reducing the pressure in the tubes, with the help of a hoist system (not shown) 
additional traction is created on tubings 26. hi this case, by moving upward, cone 2 pre- 
expands shaped tubular 10. Following cone 2, the forming mandrel enters the tubing, and 
said mandrel has the required outer diameter to completely deform shaped tubular 10 inside 
the tube to be repaired and to ensure close contact between them. 
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During passage of the cone and mandrel through the tubing, the latter is restrained from 
shifting by stop 1 1. 

When expanding cone 2 reaches stop 1 1, the latter and the parts 28, 13, 17, and 15 
also will be displaced upward. When the forming mandrel emerges from the straightened 
tubular 10, the pressure is released. In this case, under the action of elastic deformation forces 
of springs 27 and 28, covers 12 and 13 move toward each other and enclose sealing rings 14 
and 15. After this, the device is withdrawn from the well. 

The proposed device has a simple design, and its use will make it possible to avoid 
damage to the casing from the anchor. 



[figures under columns 3 and 4] 
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for figure] 



[see Russian original 
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Fig. 3 



[see Russian original for 
figure] 
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